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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a tetrakis 
(hydroxyphenyl) alkane. It is related with the manufacture method of a tetrakis 
(hydroxyphenyl) alkane useful as manufacture intermediate field of the monomer 
component of the copolymer of the host compound in a child system clathrate comp ound 
or the monomer component of the copolymer for resin reforming, an epoxy resin, jindfte" 
resin for semiconductor closure probably in more detail 
[0002] 

[Description of the Prior Art] Probably a te frakis (hydroxyphenyl) alkane can be used as a 
host co mpound in a chi ld system clathrate compound. For example, since 1, 1, 2, and 
2-tetrakis (4-hydroxyphenyl) ethane shown by the aforementioned general formula-ization 
1 forms alternatively a clathrate compound (compound which has the structure to which 
the guest molecule entered in the cavity which a host molecule make.0 with various 
organic guest compounds, the application in technical fields, such as volatilizef un-/ 
preferential segregation, chemical stabilization, and ]-izing and powder-izing, is expected 
[0003] Moreover, since the compound shown by the aforementioned general 
formula-ization 1 has the phenolic hydroxyl group, it can be epoxidated easily for 
example, the epoxy resin which is independent in itself or shows the hardened'material 
nature which used together with other epoxy compounds and was excellent is given as a 
polyfunctional epoxy compound. Such a polyfunctional epoxy compound of an aromatic 
system is expected also as the outstanding raw material of the semiconductor closure resin 
with which physical, advanced thermal resistance, a moldability, and an electrical property 
are searched for from chemical property. 

[0004] Until now, as a method of manufacturing the tetrakis (hydroxyphenyl) alkane 
shown by the aforementioned general formula-ization 1, the method of making a phenol 
and glyoxal condense in an acetic acid, under sulfuric-acid existence, and within a 
2-10-degree C temperature requirement is learned, for example (refer to Monatshefte fur 
Chemie. and 82,652(1951).). 

[0005] Moreover, the method of making the phenol of an overlarge condense to glyoxal 
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and glyoxal under hydrochloric-acid existence and within a 100-180-degree C temperature 

requirement is learned by JP,57-65716,A. 

[0006] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles by 
the above-mentioned conventional manufacture method. That is, the control of the reaction 
under 1 sulfuric-acid catalyst independent is difficult for side reaction to tend to occur and 
for a reaction to tend to overrun recklessly. 

2) Although, as for the reaction under the elevated temperature using the phenol of an 
overlarge, a reaction solvent has the feature of a low cost with short needlessness and 
reaction time, side reaction tends to occur and high yield cannot be expected. And the 
product obtained according to side reaction is crossed to a variety, and the removal is verv 
difficult. 
[0007] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the 
above-mentioned trouble should be solved, this invention persons found out that side 
reaction was pressed down and a tetrakis (hydroxyphenyl) alkane generated a phenol a 
specific dialdehyde, or its derivative efficiently alternatively by making it condense under 
the mixed acid-catalyst existence of a sulfuric acid and a phosphoric acid in a non-solvent 
water, or an organic solvent and under -10-10-degree C low temperature, and completed ' 
this invention. 

[0008] Hereafter, this invention is explained in detail, this invention is the manufacture 
method of the tetrakis (hydroxyphenyl) alkane shown by the following general 
formula-ization 2 characterized by making phenols, a dialdehyde, or its derivative 
[0009] nSe ^ 1111X6(1 add " CatalySt existence of a sulfuri c acid and a phosphoric acid. 
^Formula 2] 



HO 




(X expresses n (CH2) among a formula, and n is 0, 1, 2, or 3.) 
[0010] In the method of this invention, glyoxal, 1, the 4-dioxane -2, 3-diol, a glyoxal 
sodium BISURU fight, a succinic aldehyde sodium BISURU fight, a glutaraldehyde etc 
can be illustrated as the dialdehyde used as a raw material, or its derivative, for example. 
[001 1] In this invention, although a phenol is used as a raw material, ORUTO of phenols 
such as o-chlorophenol, m-chlorophenol, o-cresol, m-cresol, o-methoxy phenol 
m-methoxy phenol, 2, 3-dichlorophenol, 2, and 3-dimethylphenol, and a meta-substitution 
product as well as a phenol can be used as a start raw material. 

[0012] In this invention, the amount of the phenol used used is usually within the limits of 
0.4-0.6 mols preferably within the limits of 0.4-1.2 mols to these dialdehyde or 0 1 mols of 



its derivative. 

[0013] In the method of this invention, the tetrakis (hydroxyphenyl) alkane shown by the 
aforementioned general formula-ization 2 is obtained by making the aforementioned 
dialdehyde, or its derivative and phenol react to the bottom of the mixed acid-catalyst 
existence of a sulfuric acid and a phosphoric acid. 

[0014] The amount of the phosphoric acid used used as an acid catalyst is usually within 
the limits of 0.1-0.5 mols preferably within the limits of 0.01-1 mol to one mol of sulfuric 
acids. The amount of the mixed acid catalyst used of a sulfuric acid and a phosphoric acid 
is usually within the limits of 50-200ml preferably within the limits of 10-1 000ml to a 
dialdehyde or 0. 1 mols of its derivative. 

[0015] In the method of this invention, although especially a reaction can be performed 
even if it does not use a solvent, it is usually carried out to the bottom of existence of water 
or an organic solvent. Although ester, such as ketones, such as alcohols, such as a 
methanol and ethanol, a methyl ethyl ketone, and a methyl isobutyl ketone, ethyl acetate 
and butyl acetate, an acetic acid, etc. can specifically be illustrated as an organic solvent 
used for a reaction, in this, it is desirable to use an acetic acid. 

[0016] The amount of the solvent used is usually within the limits of 50-200ml preferably 
within the limits of 10- 1000ml to a dialdehyde or 0.1 mols of its derivative. 
[0017] The condensation resultant obtained by the method of this invention is a tetrakis 
(hydroxyphenyl) alkane corresponding to the dialdehyde to be used or its derivative 
Although 1,1,2, and 2-tetrakis (4-hydroxyphenyl) ethane, 1, 1 and 3, 3-tetrakis 
(4-hydroxyphenyl) propane, 1, 1 and 4, 4-tetrakis (4-hydroxyphenyl) butane 1 1 and 5 
5-tetrakis (4-hydroxyphenyl) pentane, etc. can specifically be illustrated, especially this' 
invention is suitable for manufacture of 1 , 1 , 2, and 2-tetrakis (4-hydroxyphenyl) ethane 
[0018] As for the reaction in the method of this invention, it is desirable to be carried out 
to the mixture which consists of a phenol, a dialdehyde or its derivative and water or an 
organic solvent using the method of supplying a mixed acid catalyst continuously or 
intermittently in a -10-10-degree C temperature requirement. 

[0019] In this case, as for the speed of supply of a mixed acid catalyst, it is desirable for 
there to be usually the dialdehyde of a raw material or 100 ml/hr or less per 0 1 mols of the 
derivative in the range of 50 ml/hr preferably. If a speed of supply is too quick, generation 
of a by-product will be promoted, and it is in the inclination for the purity of a tetrakis 
(hydroxyphenyl) alkane and yield to fall. 

[0020] Although both reaction temperature is usually maintained in a -10-10-degree C 
temperature requirement at the time of subsequent maintenance at the time of supply of a 
mixed acid catalyst, it is between [ temperature requirement ] -2-2 degrees C preferably 
[002 1 ] Although the holding time of a reaction changes with the dialdehyde of a raw 
material, or kinds of the derivative, it is usually about 1 - 8 hours. Although a reaction is 
usually earned out under the atmospheric pressure in air, it can also be performed under 
inert gas atmosphere, such as nitrogen, if needed. 

[0022] After a reaction end, a lot of iced water is filled with the reaction mixture of the 
slurry nature obtained, and it is warmed by 50-80 degrees C, or alkali, such as a sodium 
hydroxide and a potassium hydroxide, is added, and neutralization processing is 



^ttp://ww4.ipdl.jpo.go.jp/cgi-bm'tian_web_cgi 



performed. This water treatment object or a neutralization processing object is divided into 
a solution and a solid by solid-liquid molar fractions, such as ****. The rough product of 
the lime color which rinses this with a proper quantity of water or warm water, removes 
this unreacted object or a salt since this solid contains the unreacted object or the salt, and 
makes a tetrakis (hydroxyphenyl) alkane a principal component by drying is obtained.' 
[0023] The tetrakis (hydroxyphenyl) alkane of a high grade can be obtained by 
recrystallizing this obtained rough product using a suitable organic solvent. Although there 
is especially no limit as an organic solvent used, ketones, such as alcohols, such as a 
methanol and ethanol, an acetone, a methyl ethyl ketone, and a methyl isobutyl ketone, 
ethyl acetate, and a dioxane can be illustrated, for example. Especially in this, it is 
desirable to use a dioxane for a methanol and a dioxane especially 
[0024] 

[Example] Hereafter, an example and the example of comparison explain this invention to 

a detail further. 

(Example 1 of comparison) 

Preparing and agitating 14.5g (0.10 mols) of glyoxal 40% solution, and phenol 45.1g (0.48 
mols) and 100ml of acetic acids, at the dropping temperature of 10 degrees C, it took 2 
hours and 100ml of concentrated sulfuric acids was dropped at the 300ml three-lot flask 
equipped with the synthetic rabble of 1, 1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane 
(TEP), the thermometer, and the dropping funnel. Subsequently, it agitated as it is at 2 
degrees C for 5 hours, and the reaction was terminated. 600ml iced water was filled with 
reaction mixture after the reaction end, and the solid-state which warmed and deposited 
subsequently to 70 degrees C was ****(ed). The vacuum drying of this solid-state was 
earned out at 1 10 degrees C for 2 hours, and 31.1g of rough products of a lime color was 
obtained. When this rough product was analyzed by the high performance chromatography 
(HPLC), it was the mixture of the phenol system condensation product which contains 1 
1 , 2, and 2-tetrakis (4-hydroxyphenyl) ethane 3 1 .4%. The result was shown in the 1 st 
table. 

[0025] (Example 2 of comparison) 

14.5g (0. 10 mols) of glyoxal 40% solution and phenol 75.2g (0.8 mols) are taught and 
0.5ml of hydrochloric acids is dropped at this, and it agitated in the 300ml three-lot flask 
equipped with the synthetic rabble of 1, 1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane 
(TEP), the thermometer, and the dropping funnel for 2 hours, and was made to react to it at 
100 degrees C. Then, it heated to 180 degrees C, removing the water and the unreacted 
phenol in a system, and the condensation reaction was completed. 42 6g of obtained 
condensates was the thing of 135-145 degrees C of softening temperatures of dark brown 
When this condensate was analyzed by the high performance chromatography (HPLC) it 

was the mixture of the phenol system condensation product which contains 1 1 2 and 
2-tetrakis (4-hydroxyphenyl) ethane 20.0%. The result was shown in the 1st table ' 
[0026] (Example 1) 

While preparing and agitating 14.5g (0.10 mols) of glyoxal 40% solution, and phenol 
45. l g (0.48 mols) and 100ml of acetic acids in the 300ml three-lot flask equipped with the 
synthetic rabble of 1, 1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane (TEP) the 
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thermometer, and the dropping funnel. At zero to 2.0 degree C dropping temperature, it 
took 2 hours and a concentrated sulfuric acid / 100ml (=3/1 v/v) of phosphoric acid were 
dropped. Subsequently, it agitated as it is at 0 degree C for 5 hours, and the reaction was 
terminated. 600ml iced water was filled with reaction mixture after the reaction end, and 
the solid-state which warmed and deposited subsequently to 70 degrees C was ****(ed). 
The vacuum drying of this solid-state was carried out at 1 10 degrees C for 2 hours, and 
39. lg of rough products of a lime color was obtained. When this rough product was 
analyzed by the high performance chromatography (HPLC), it was the mixture of the 
phenol system condensation product which contains 1, 1, 2, and 2-tetrakis 
(4-hydroxyphenyl) ethane 57.1%. The result was shown in the 1st table. 
[0027] (Example 2) While teaching and agitating 14.5g (0.10 mols) of glyoxal 40% 
solution, and phenol 45. lg (0.48 mols) in the 300ml three-lot flask equipped with the 
synthetic rabble of 1, 1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane (TEP), the 
thermometer, and the dropping funnel. At zero to 2.0 degree C dropping temperature, it 
took 2 hours and a concentrated sulfuric acid / 100ml (=3/1 v/v) of phosphoric acid were 
dropped. Subsequently, it agitated as it is at 0 degree C for 2 hours, and the reaction was 
terminated. 600ml iced water was filled with the half-solid-like reactant after the reaction 
end, and the solid-state which warmed and deposited subsequently to 70 degrees C was 
****(ed). The vacuum drying of this solid-state was carried out at 1 10 degrees C for 2 
hours, and 44.3g of rough products of a lime color was obtained. When this rough product 
was analyzed by the high performance chromatography (HPLC), it was the mixture of the 
phenol system condensation product which contains 1, 1, 2, and 2-tetrakis 
(4-hydroxyphenyl) ethane 41.9%. The result was shown in the 1st table. 
[0028] (Example 3) 

While preparing and agitating 1, 4-dioxane -2, and 3-diol 1 1.6g (0.10 mols), phenol 45. lg 
(0.48 mols), and 100ml of acetic acids in the 300ml three-lot flask equipped with the 
synthetic rabble of 1, 1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane (TEP), the 
thermometer, and the dropping funnel. At zero to 2.0 degree C dropping temperature, it 
took 2 hours and a concentrated sulfuric acid / 100ml (=3/1 v/v) of phosphoric acid were 
dropped. Subsequently, it agitated as it is at 0 degree C for 5 hours, and the reaction was 
terminated. 600ml iced water was filled with reaction mixture after the reaction end, and 
the solid-state which warmed and deposited subsequently to 70 degrees C was ****(ed). 
The vacuum drying of this solid-state was carried out at 1 10 degrees C for 2 hours, and 
36.3g of rough products of a lime color was obtained. When this rough product was 
analyzed by the high performance chromatography (HPLC), it was the mixture of the 
phenol system condensation product which contains 1,1,2, and 2-tetrakis 
(4-hydroxyphenyl) ethane 56.6%. The result was shown in the 1st table. 
[0029] (Example 4) 

While preparing and agitating 28.4g (0.10 mols) of glyoxal sodium BISURU fight water 
addition products, and phenol 45. lg (0.48 mols) and 100ml of acetic acids in the 300ml 
three-lot flask equipped with the synthetic rabble of 1, 1, 2, and 2-tetrakis 
(4-hydroxyphenyl) ethane (TEP), the thermometer, and the dropping funnel. At zero to 3.0 
degree C dropping temperature, it took 2 hours and a concentrated sulfuric acid / 100ml 
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(=3/1 v/v) of phosphoric acid were dropped. Subsequently, it agitated as it is at 0-2 
degrees C for 7 hours, and the reaction was terminated. 600ml iced water was filled with 
reaction mixture after the reaction end, and the solid-state which warmed and deposited 
subsequently to 70 degrees C was ****(ed). The vacuum drying of this solid-state was 
carried out at 1 10 degrees C for 2 hours, and 1 1.9g of rough products of a lime color was 
obtained. When this rough product was analyzed by the high performance chromatography 
(HPLC), it was the mixture of the phenol system condensation product which contains 1, 
1, 2, and 2-tetrakis (4-hydroxyphenyl) ethane 68.4%. The result was shown in the 1st 
table. 

[0030] (Example 5) 

While preparing and agitating succinic aldehyde sodium BISURU fight 25.0g (0.085 
mols), phenol 38.3g (0.39 mols), and 50ml of acetic acids in the 300ml three-lot flask 
equipped with the synthetic rabble of 1, 1,4, and 4-tetrakis (4-hydroxyphenyl) butane 
(TBP), the thermometer, and the dropping funnel. At zero to 2.0 degree C dropping 
temperature, it took 2 hours and a concentrated sulfuric acid / 100ml (=3/1 v/v) of 
phosphoric acid were dropped. Subsequently, it agitated as it is at 0 degree C for 4 hours, 
and the reaction was terminated. 600ml iced water was filled with reaction mixture after 
the reaction end, and the solid-state which warmed and deposited subsequently to 70 
degrees C was ****(ed). The vacuum drying of this solid-state was carried out at 1 10 
degrees C for 2 hours, and 34.3g of rough products of a lime color was obtained. When 
this rough product was analyzed by the high performance chromatography (HPLC), it was 
the mixture of the phenol system condensation product which contains 1, 1,4, and 
4-tetrakis (4-hydroxyphenyl) butane 42.6%. The result was shown in the 1st table. 
[0031] (Example 6) 

While preparing and agitating 40.0g (0.2 mols) of glutaraldehyde 50% solution, and phenol 
90.2g (0.92 mols) and 200ml of acetic acids in the 300ml three-lot flask equipped with the 
synthetic rabble of 1, 1,5, and 5-tetrakis (4-hydroxyphenyl) pentane (TPP), the 
thermometer, and the dropping funnel. At zero to 1.0 degree C dropping temperature, it 
took 4 hours and a concentrated sulfuric acid / 200ml (=3/1 v/v) of phosphoric acid were 
dropped. Subsequently, it agitated as it is at -1 degree C for 2 hours, and the reaction was 
terminated. 1500ml iced water was filled with reaction mixture after the reaction end, and 
the solid-state which warmed and deposited subsequently to 70 degrees C was ****(ed). 
The vacuum drying of this solid-state was carried out at 1 10 degrees C for 2 hours, and 
67.4g of rough products of a lime color was obtained. When this rough product was 
analyzed by the high performance chromatography (HPLC), it was the mixture of the 
phenol system condensation product which contains 1,1,5, and 5-tetrakis 
(4-hydroxyphenyl) pentane 50.0%. The result was shown in the 1st table. 
[0032] 
[Table 1] 
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[0033] 

[Effect of the Invention] The manufacture method of this invention is characterized by 
making a phenol, a specific dialdehyde, or its derivative condense under the mixed 
acid-catalyst existence of a sulfuric acid and a phosphoric acid in a non-solvent, water, or 
an organic solvent and under -10-10-degree C low temperature. According to the 
manufacture method of this invention, compared with a conventional method, side reaction 
is pressed down and tetrakis (hydroxyphenyl) alkanes, such as 1, 1, 2, and 2-tetrakis 
(4-hydroxyphenyl) ethane, can be manufactured alternatively and efficiently. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the tetrakis (hydroxyphenyl) alkane shown by the 
following general formula-ization 1 characterized by making a phenol, a dialdehyde, or its 
derivative condense under existence of a sulfuric acid and a phosphoric acid. 
[Formula 1] 



(X expresses n (CH2) among a formula, and n is 0, 1,2, or 3.) 

[Claim 2] The manufacture method of the tetrakis (hydroxyphenyl) alkane according to 
claim 1 characterized by performing a condensation reaction within a -10-10-degree C 
temperature requirement. 
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ftO. lt/WCjtfLTil&l 0— 1 0 0 Orico^Hrt, 
if 2 L < (i 5 0 - 2 0 0«lcO&fflrtT& £ . 

[0017] &mnjmz£'>xne>tL&m&BUti3E. 

Sfh5^ (hHDdf>-7x-;P) r^yxh'O. 

ftttWfcfil . 1, 2, 2— fh7^ (4-t Ko* 
v7x-/P) X?>\ 1, 1, 3, 3-Th7^fX(4 
-b Fadf^^x^) rny\°y. 1. l, 4, 4— f 
hy*Z (4-t Ko^y7x-;P) i,i, 
5, 5-fh-5JfX (4-h Kn^y7x-;H 
>m*mrc$&#* 40tfflt* 1, 1. 2, 2-fh 
(4-bKDdf^7x-;l^) x^yeoSSSt^t 

[0018] *%«a#i&f^tt&K£tt. 7xy- 
Jk ^*T;^rhHi^a^i^ft&yr ? Kt ) L<»±*« 
^*^=5:SS-&!|*lfcS^Kftl!«J- 1 0-1 0-COS 



[0019] zcr>%*;. ^fmm<r>mkmmi. mm 

0 Oil/hrJHT. #2 t < *i 5 0 il/hr<OffiHtcft& £ 
fflitSft, (tKo^y7x-/l-) T)Vi)y 

[0020] wssmst. m%ii&iswm<r)&im. 

io-i oiccoiag&fflrtfcfiiJt: 
10 fihifi. #^L<«-2-2'C<7)fi^6HrtT*4. 
[0021] KJ&7>£f5fl$ISfcj;. AflDSTArrh Hi 
&tt{-03I8f|caaiH£ J: -?Tg&6**SI?gtf 1-81$ 

[0022] kjs&T®. #^>iisx^ y HtaKJHl 
#fS9l±. ^Mtftffcfcfc&tfix 5 0—8 0 rtJttia^ix-S 
i\ &£ttflUtf*Kft-?-hy?.&* *Kft#y>>4& 

[0023] £^£;ft*ffl^to£ji3fr^Jg&£ 
30 x^y-yKcfc-cor/l^-zMK. T-bhy. ^f-^ 

m-tz>zt&#tL\,\ 

[0024] 

t>iztmtzmm-&. 
ommi ) 

1, 1, 2, (4-b h'D^f^7x^) 

40 >MTEP)tf>£j£ 

Stf^. SSIh. iBTa— hSrifi.^300iil£O3P77 
^y^f*-^40%*S?Sl4.5g(0.10K)l)fc7 
xy-;H5.1g(0.48»l). S^KlOOal^tta^. JWFL 
=3r*^ii«SRlOO»lSr. ?TFiagl0X:-e2l^*^oTjg 

MbMiovx-mfflMmML. ^w&m*me\.\ 
&mz. z^m^mimmm^n^hyyy 

50 mVX-ftttLtztZh^ 1, 1, 2, 2-fh7^ (4- 



(4) 
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A*8£^«K)ffl£1*rca r> fz . ISJIi^iltiL 
iz. 

[0025] (it«0l2) 

1, 1. 2, 2-fh7^ (4-h KDJfy7i-)H X? 
y (TEP) CO^JS 

^l»**1f-/M0%*^14.5g(0.10iol)i;7 
xy-/t/75.2g(0.8iol )£#&*. -I*i.fc:iSS!£0.5ili8 

*»U «^SJ55-^g?-fr^. £&*l£tt&4lM2.6g 

mffim? a v 1- 7=7 7 4 -(hplc) T'^Sf Ltz t 

^■5. 1. 1, 2. 2-f (4-tKnJf-/7x- 

/P) x?>£20.o%^£^&7xy-/P3^#^!Bjco 
[0026] (§1*1011) 

1, 1, 2. 2-xh7^fX (4-h Hodf>-7x^) x? 
> (TEP)CO^fig 

XzJiZ.^J ^^-/H0%ymmu. 5g(0. lOiol) h 7 
xy-^45.1g(0.48»l). KitlOOal Jftii^, flWL 
=5r# { £>i8«gl''«& (=3/1 v/v) lOOnl^, JgTiSgO- 
2.0rT2B5fS*»j&»-oTSrFL>t. OvvcoXTC-f-O^ 

600Blc7)**fc**ir&;^ ovveroiCfcMS. fffiSL 
^@*^^KL3t„ vlcoH«s&llor-C2^^^ 

»&#?ovh^57-r-(HPLC)T-#tfL*:t£<*>. 1, 
1. 2, 2-rh?*x (4-h Kn^fy7x^) x?y 
£57. l%^frt& yxS-^im&ZjmicofctftoTg) 

[0027] mvm2) 

1, 1. 2, 2-fh7^X (4-tHo^^7x^) X? 
>- (TEP) <D£j£ 

ffifff^ i&Kfh STn-h?:fiit)t300BlO3P77 
X3(C. **-f-/W40%*|g»tl4.5g(0. lOnol) fc 7 
xy-^45.1g(0.48nol)2rft)i* v L3r#£>Sfi£K 
(=3/1 v/v) lOOalS:. SSTfflS0-2.0X:T2^ 

t^xmruz. ^vox:x'^ff)tt2^mLR 

i i^xivciztm. mtatizm 

mwsRLtz. c«@*i&ii(rc-miss^iasL. 5 

Kfe<9ffl£j£!|3j£44.3g#*:„ £<3ffl4y£ft£aaS«|c 

7vjVyy7i-m£)X'ft1gxLrztc\?>. 1. 1, 2, 
2-f (4-hKDJfy7x-;H X?y£41.9 

%$tt&7*y-frjm£mtov>ig.&fox'$>~>tz. 
m^zmimz^uz. 
[0028] mmms) 



1. 1. 2, (4-h Ko^^7x-;U) X? 

> (TEP ) ^ 

8BW$. figth ®To-h5:ii^30(Wc03P77 
xatc. U-^^y^.^^-^ni.egW.iOKi) 

t7xy-yN5.1g(0.48i»l), IHglOOil £ft&,& N ffl 
»L^*^igK8/«f8 (=3/1 v/v) 100.1 jgTffl 

S0-2.0r-C2«fra**oTigTL-t. oweacr-^ 

fl52r600»lUD*7|<fc:-E-e^^, O^TTOXZfcMS. *f 
10 ttiU:Bffc£^JKU:. C<0@flsS:llOX:T-2^^ 
&*£U ffl»)«M&£363g*§*:. zcrmkim 
S-^jSiKft? 07^57-f -(HPLO rfrflr LtztZ 
1, 1. 2, 2-tYv^X (4-hFn^r>-7x^;P) 

m-$>^iz. gmmimzTpLt:. 
[0029] (mm4) 

1, 1. 2, 2-xh7^rX (4-h Fn^fj^x:^) X? 
V (TEP)^jS 

ffiftW. iSglh 5BTD-hJ*|^^:300Bl«03P77 

JUBC8.4g(0. 10»ol) fc 7 x y— 71^45. lg(0.48»l) . gf& 
100nl£tt&*. aHf (=3/1 v/ 

v) l<Xkl£. jgTfiK0-3.0*CT2^^*-5TsrFL 

tz. ^x^mTtnttimmLzusz&TZ 

(HPLC)T**fLfcfc>I^. 1, 1, 2. 2-fhm (4- 
30 tKn^fy7x-^) X^yj68.4%#^rr^7xy- 

[0030] (HJfefl|5) 

1, 1. 4. (4-h HD^y7x^) 7*^ 

^ (TBP) (OitfS. 

aaf^. ias^. JBrn-h^fiii./i3ooric7)3P77 

^^^^T^xhK-M-'J^Ah'Xy^r-f h 
25.0g(0.085nol)fc7xy-;P38.3g(0.39i»l) i »S50« 

i2:tt3^, tmt^^fsm/mt (=3/1 V / V ) 10 
40 oni£, mrmgo-zoxixvmsfrfr-oxmruz. o 

^T0^T'^O^^4I^S«tfLaD£«7^*t„ R 

x'2&mK2$£®i. *ix&m£j&.mM.3g®tz. 

tfLtztZZ, 1. 1, 4, 4-fh7^ (4-tHDJfy 

mwuswz'$>'>tz. inzkzmimz^Ltz. 
[0031] imme) 

50 1, 1, 5, 5-rh53fX (4-hh'odf>- 7x -;i^) 



(5) 



-76538 



?V (TPP) <9£j£ 

Jfi##* figfh Wf£>- h £timltz300il(D 3Q7 y 
XaiZ^ y)V9)VTlW\L F50%*ig?S40.0g(0.2»ol) 
fc7xy-/W0.2g(0.92»l) s ffl«200il£ttji* s 
#L&#;>!gtKBg/£& (=3/1 v/v) 200il£. jjSTS 
S0-l.(TC-C4^*>*^-C}gTL?t:. -swc-iicc-t 



8 



£ HaaSft ? D7h/57^- (HPLC) T'#tfr Ut .1 
■6. 1, 1, 5. 5-rh7*X (4-tKn^fy7i^) 

[0032] 



(6) 



^^¥7-76538 



5 



1 0 



3 * 



# m 



# # * 



15 « & m 



a- 



if 

I 



% * 

rT ft 

n * 

3 * 

PL. « 



u 



_> 

» 

i 

K P 

^ o 

K do 

m # 



1 

H 

■M 



h w n «# n 



[0033] 



BIRfcjWfclfeiu 1. 1. 2, 



